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1 
This invention relates fo systemS for identi- 
fying the stations of telephone and similar lines. 
In Patent No. 2,484,612 dated October 11, 1949, 
there is disclosed a system for identifying a tele- 
phone line by a single short impulse directed 5 
over a conductor associated with a calling line. 
The system disclosed in said application com- 
prises common bus-bars interconnected by, and 
connected, subscribers' lines through gas-dis- 
charge diode tubes. The present invention is a 10 
modification of and an improvement on this sys- 
rem. I have discovered that distinct advan- 
rages may be obtained in reduced impedance et 
the bus-bars and practical elimination of surge 
effects thereover by using rectifiers instead of 15 
gas-discharge tubes, which is a feature of the 
present invention,, and by other modifications. 
Furthermore, by arrangements herein disclosed, 
the present invention is adapted to the identi- 
fication of the individuel stations of party lines 20 
as well as stations of individuel lines, and to 
the identification oï private-branch-exchange 
stations. 
Another feature oï the invention is a means 
whereby the devices which register the identified 25 
designation are responsive to the rate of change 
of the magnitude of an impulse rather than 
merely to its magnitude alone. This makes pos- 
sible the use of an extremely short impulse and 
results in a very rapid operation of the identi- 30 
fying system. Furthermore, the identifying 
equipment is hot actuated by extraneous ira- 
pulses lacking in the characteristic of a rapid 
rate of change of magnitude. 
Still another feature of the invention is a 
means by which the identifying equipment 
insensible to impulses of opposite polarity to those 
used for identification. 
The above and other features oï the inven- 
tion will be more apparent from the accompany- 0 
ing description, the appended claires, and the 
drawings, which fllustrate the invention as ap- 
plied to the identification of the stations of indi- 
viduel, two-party, and private-branch-exchange 
lines, and in which: 45 
Fig. 1 shows an individuel line, a .private- 
branch-exchange line, and a portion of the equip- 
ment for identifying individuel lines and "ring- 
party" stations of two-party lines; 
Fig. 2 shows a two-party line and a portion of 5O 
the equipment for identifying "tip-party" sta- 
tions of two-party lines. In this figure, the pulse 
generator for the identifying equipment is in- 
dicaed; 
Figs. 3, 4, 5 and 6 show the remainder of the 

2 
equipment for identifying individuel lines .and 
the "ring-party" stations of two-party lines;: and 
Fig. 7 shows how the above figures should be 
placed in relation fo one another to Completely 
disclose the invention. 
In many dial telephone systems, each set of 
connector terminals is assigned a particular 
rectory number. The conductors of a subscriber's 
individuel line are cross-connected to terminals 
of a line finder or other line-extending device for 
outgoing service and to terminals of a connec- 
tor for incoming service, the connector terminals 
being those to which the directory, number of 
the subscriber's line is assigned. Such a line, 
with one station SI, is shown in Fig. 1 cross- 
connected to line finder LFI and to connector CI, 
the directory.number being assumed fo .be '123." 
Where there are two stations on a line, the con- 
ductors of the line are cross-connected to line- 
fmder terminals for. 0utg0in'g' gervice and to two 
sers of connector terminals, one set of terminals 
being that t0 which the directorY nmnber of ne 
of the stations is assigned and the other set 
of terminals being that to which the direqt.ory 
number of the other station is assigned. "The 
sleeve terminals of the two sets.0f.connector ter- 
minals are connected together. Such  line, with 
two stations $2 and $3, is sh0wn in Fig. 2 cross- 
connected to line finder LF and to connectors 
C2 and C3, the directory number of station s2 
(and the terminals oï connector C2) being a- 
sumed fo be "'0000," and the directory number 
oï station $3 (and the terminals oï connector 
C3) being assumed to be "9999." in the case Of 
private branch exchange lines, some Of sid lines 
are arranged ïor outgoing servic e only  and do 
not have directory numbers assigned to them. 
These lines are connected t0 line-finder termina]s 
but are not connectedto connector terminals. A 
line of this kind, with a station S, is shown in 
Fig. 1 cross-connected to line finder LF3. 
In the present embodiment of my invention, I 
provide et least one identifier which -I call the 
"ring-party" identifier. This identifier is ca- 
pable of identiïying and determining thè direc- 
tory numbers of calling stations oï individuel 
lines and the directory numbers of calling ring- 
party stations oï two-party, lines. It may also 
be employed, as hereinaïter described, to iden- 
tify the private branch exchange from which a 
call is marie by. a station in such exchange which 
is arranged ïor outgoing service only, and t0 de- 
termine the listed number of said private branch 
exchange, or the directory number of some other 
associated line. Where. two-party lines are 
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3 
served, I proviEe a separate and similar identi- 
fier for identifying tip-party stations. V-here 
no two-py lines sre invo,lved, this dentifieï 
muy be omitted. 
As in the system of my beore-mentioned pt- 5 
ent each identifier composes one ccmmon bus- 
bar or .each possible combition o thond 
nd he digi of direc numbers and 
one oemmon b-br or each possible combina- 
tion of te and i digi of direcry numbers. 10 
In g. 1, bus-bars 00 . . . 99 are the 
b-bars of a "ring-party" identifier for combin- 
tio of thonds and huneds digi oï dt- 
recr nbers and bus-bars R00 . . . 
 are the bus-bars of the sme tdenter for 15 
oembintio of tens and u digi of direcry 
numbers. In ig. 2, bus-bars  . . . HO9 
are the b-bars of a "tip-party" identifier for 
oembinatlons of thousands and hundre digit 
of recry numbers d bus-bars  .  . 0 
_e the bus-brs of the same identer or 
oo of tek.and i digits of directery 
nbers. It wi be observed that the bus-br 
rele for the o identifiers. 
 the prescrit embodiment oï the iuventto, 25 
identified decte numbers are indicted te reg- 
isng or recorng devtces by energizing two oï 
. oup of fl?e coUducrs for each dgit of di- 
rec nber  be resred or recorded. e 
rive oenducrs  each oup are arbitrrIy 30 
deS,sied (0), (1), (2), (4), and (7), respective- 
ly, snd oembintions of these conducrs re eu- 
 ergfoE  indicte he different digi as follow: 

Conductors 
Digt Energized 

(0), (i) 
(0), 
(1), (2) 
(0), (4) 
(1), (4/ 
(2), (4) 
(o), 
(I), (7) 
(4), 

_In.ech of Figs. 3 te 6, a set of five conductors, 
desIgnated as above, is shown, and a responsive 
recorder is indicated, which may be of any suit- 
able type, such as, Ior example, the one shown in 
Patent No. 1,174,427 te C. L. and PI. L. Krum, 
dated Match 7, 1916, except that the recording 
magnets thereof are wired te the involved tubes 
(0)m() ir said figures instead of te the contacts 
of a keyboard as shown in the patent. The re- 
corders of Pigs. 3 te 6 are for recording 
sands, hundreds, tens and units digits of directory 
numbers, respectively. They may, of course, be 
combined in one recorder. This arrangement for 
recordlng digits bas the advantage ol requiring 
less-compllcated recording means than a system, 
-such as the one shown in my above-mentioned 
eopending application, in which one conductor 
energized for each digit te be recorded. In carry- 
ing out the system of the present invention, 
bave provided one relay for each bus-bar, reIay 
R$$ being provided for bus-bar ITH$$, relay 
orbus-barlTHI2, etc. TherelaysR$9,112, etc. 
control circuits comprising gas-discharge tubes 
shown in Figs. 3, 4, 5 and 6. The relays, tubes, 
and associated circuits shown are those for the 
ring-Party identifier. Similar relays and circuits 
are provided for the tip-party identifier, but since 
these are duplicates of those shown for the ring- 
party identifier, if is net thought necessary 
Show them tri the drawings. 

4 
The relays i88, l|, etc. respond te pulses 
transmitted frein the bus-bars, and, in turn, ap- 
ply pulses te the tubes TH! . . . TH§, I-Il . . . 
H§, T! ... Tg, and U! ... US, as described 
later. Other suitable means, such as electronic 
devices or rectifiers, eould be used in place of said 
relays, either te produce and apply te said tubes 
pulses in aceordance with those received ïrom the 
bus-bars, or te transmit the pu!ses ïrom the bus- 
bars direetly te said tubes. 
The identifiers are actuated by a pulse gen- 
erator PG, indieated but net fully diselosed in 
Fig. 2, whieh continuously produces positive 
pulses. This geners, tor may be of any suitable 
type and referenee may be had te my above- 
mentioned patent for a disclosure of a suItab!c 
ferre of.such a pulse generator. 
In the present invention, the identfiers aise 
comprise pairs oï reetfiers, sueh as reethïers 
!CA and ICB. These may be of any suitable 
well-known type, preferabIy the geranium ype. 
One pole oï one rectifier is conneeted te one of. the 
bus-bars oï one group and. one pole of the other 
rectifier is eonnececl te one of t.he bus-bars of 
the other group in one identfier. Per example, 
one pole of rectifier ICA is conneeted te bus-baï 
ITI-I!2 of the ring-party identifier which is as- 
signed te the thousands and hundreds digit c0m- 
bination "12," while one pole of rectifier ICB is 
connected te bus-bar ITU Of the ring-party 
identifier which is assigned te the tens and units 
digit combination "342' Tle pair of rectifiers 
!CA and ICB are, therefore, connected te the 
two groups of bus-bars .of the ring-party ident% 
5 fier in accordance with the number "1234." Sim- 
ilarly, one pole of :rectifier RCG is eonnected te 
bus-bar TTH$9 ol thetip-party identifier which 
is assigned te the thousands and hundreds digi 
combination "99," while one pole of rectifier ICH 
40 is connected te busbar TTU$ of the tip-par: 
identifier which is assigned te the tensand unit.» 
digit combination "99." The pair of' rectifiers 
RCG and lCI-I are, therefore, connected te the 
tip-party identifier in accordancewith the num- 
45 ber "9999." Other pairs of rectifiers are simflarly 
connected in accordance with other numbers s 
that there is one pair of rectifters for each di- 
rectery number te be recorded. 
The rectifiers ICA, ICB, etc. are poled te op- 
50 pose high resistance te positive potentials ai the 
bus-bars te which they are connected. The wind- 
ings of relays R99, !!2, etc. are connected, 
through the winding ol the polarized alarmreIay 
P, te a battery B! of low voltage. It will be ob- 
5 served that the positive potential of battery B! is 
continuously app!ied through the winding of re- 
lay P and the windings of relays 195, 1!2, etc. te 
the bus-bars and se te the rectifiers, and continu- 
ously maintains the resistance characteristics of 
10 the rectifiers, if saidrectifiers are of the metallic- 
oxide or similar type. The Potential of battery 
B/may bave a value of 6-10 volts. The purpose 
ol relay P is described later. 
The sleeve terminal of each set of connecter 
65 terminals which, as pointed out above, is associ- 
ated with a particular directery number, is con- 
nected te the other poles of the pair of rectifiers 
which represents the saine diectory number. 
Thus, the terminals shown of connecter C! are 
70 assigned the directory number "1234"-and the 
sleeve terminal  is connected te rectifiers !CA 
and ECB which are connected te the bus-bars 
in accordance with said number. Similarly, the 
sleeve terminal 5! of connecter C is connected 
75 te rectifiers RCC and ICD for the directery num- 
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ber "0000," while the sleeve terminal G2 of con- 
nector C3 is connected to rectifiers RCG and 
PPCH for the directory number «9999." Vhen a 
subscriber's line is cross-connected fo connector 
terminals for incoming service (which cross-con- 
nection is ruade in accordance with the directorv 
number or numbers of the station or stations of 
said line) if is thereby automatically associated, 
through rectifiers, with the appropriate bus-bars 
of an identifier, or identifiers. 
In the case of a private-branch-exchange line 
arranged for outgoing service only, such as the 
P. B. X line shown in Fig. 1, there are, however, 
no associated connector terminals. In this case 
the sleeve terminal G3 of the line finder LF3 is 
cross-connected fo the appropriate po!es of each 
of two additional rectifiers RCE and RCF, the 
othef poles of which are cross-com]ected to bus 
bars of an identifier in accordance with the di- 
rectory number if is desired fo record when a ca!l 
is made from said line. If is assumed that sta- 
tion $4 is a station of the private branch ex- 
change which also includes station SI, and whose 
listed directory number is "1234." In order that 
said number will be recorded, as described later, 
on a call from station $4, rectifiers RCE and RCF 
are cross-connected fo bus-bars RTH|2 and 
1%TH34, respectively. 
Vhen a call is ruade from station S|, the line 
of said station is extended in the usual manner 
by line finder LF|. Then, when it is desired fo 
identify station S| and to record its directory 
number, a relay R|, which may be any suitable 
relay, preferably in the trunk fo which the line 
of station S|' is extnded, is operated in any suit- 
able manner. A short pu]se of positive high volt- 
age fïom pu]se generator PG is thereby trans- 
mitted over conductor 4, contacts of relay 1%, 
and conductor  to the anodes of all the gas- 
discharge triode tubes TH| ... THé, H| . . . HS, 
T| ...T and U| ... U of the ring-party 
identifier. The starting element of each of these 
tubes is maintained ai positive potential, as 
shown in the drawing. For example, the starting 
element of tube TH2 is maintained ai positive po- 
tential by positive battery through resistors 1% 
and 41%. However, th]s potential is insufiïcient fo 
cause said tube fo conduct even when its anode is 
also supplied with positive potential by thepu]se 
described above. Any of said tubes will conduct 
when its anode is supplied with Positive potential 
by the puise described above only if, at the saine 
rime, its starting element is ruade more than 
normally positive.. Said puise from puise genera- 
for PG is a]so transmitted through sleeve con- 
tacts 6 of line finder LF| and the cross-connec- 
tion between terminals  and 0 fo rectifiers 
1%CA and RCB. Said rectifiers, are poled to offer 
a low resistance to this pulse which, therefore, 
passes with little diminution through said recti- 
fiers. The pulse through rectifier RCA is trans- 
mitted fo bus-bar RTH| , thence over conductor 
$ through the winding of relay 1%|, conductor 
60, and the winding of polarized relay  fo the 
low-voltage source B|. Since if is desirable, in 
order fo minimize the holding rime of the identi- 
fying equipment, that the pu]se from puise gen- 
erator PG be short, the peak voltage of the puise 
should be sufiïciently high fo cause operation of 
relay 1%|. 1%elay P, however, is polarized fo 
spond only to current flow in the opposite direc- 
tion and does not operate. Of course, if a nega- 
tire pu]se is applied by puise generator PG or by 
any other means, if will be so attenuated by the 
rectiflers that relays R|- and P will be unaf 

fected thereby. When relay .R|2 operates, 
No. 1 contacts apply positive battery fo the junc- 
tion of resistors |1% and 21% thereby making the 
starting element of the tube 1%TH| (which ..does 
5 hot normally conduct) sufliciently positive so 
that, on a positive wave of alternating current 
from the source AC, said tube conducts over a 
circuit extending from said source through the 
anode-cathode space of said tube and resistor 31% 
]0 fo negative battery. The cathode of said tube., 
which is normally negative, is thereby suddenly 
made positive, producing a positive pu]se through 
rectifiers 1%C| and 1%C2 which are poled to offer a 
low resistance to said pulse. The positive pu]se 
]5 through rectifier 1%C| produces a corresponding 
positive pulse from capacitor C| to the junction 
of resistors 1% and 1%. This raises the potential 
of the starting element of tube TH and, at the 
same rime, the anode of said tube is supplied with 
20 positive potential by the pulse transmitted from 
pu]se generator PG, as described above. Said 
tube, therefore, momentarfly conducts and ifs 
cathode is thereby suddenly ruade positive by the 
voltage drop in resistor 61%, producing from 
25 pacitor C2 a positive puise to the starting ele- 
ment of tube |T. This starting element is nor- 
mally maintained positive by positive battery 
through resistor R but insufiïciently so for said 
tube fo conduct. The positive puise from capac- 
30 itor C2, however, raising the potential of the 
starting element, causes this tube to conduct 
over a circuit extending from positive battery 
through the anode-cathode space of said tube, a 
responsive element in the recorder RG|, and the 
35 winding of magnet NIJ fo ground in said recorder. 
The responsive element in the recorder is thereby 
actuated to record the energization of the con- 
ductor having the designation (1). 
In a similar manner, the puise through recti- 
40 fier 1%C2 actuates tubes TH| and T fo energize 
the conductor having the designation (0) and to 
actuate a responsive element in recorder RG| 
connected thereto. The combination (0) (1) 
is thereby recorded which, in accordance with 
45 the code previously given, corresponds fo the digit 
"1," which is thereby recorded. This is the 
thousands digit of the directory number "1234'.' 
of the calling station S|. Tubes |T and 2T con- 
tinue to conduet and magnet NI| is thereby en- 
50 ergized until the circuit ground in recorder RG| 
is removed by any suitable means. Said tubes 
thereupon cease to conduct and magnet NI| is 
deenergized. The deenergization of magnet 
actuates the usual mechansm ïor advancing the 
 recording medium fo receive the next recording 
operation. 
The No. 2 contacts of relay R| apply positive 
potential over conductor 8|, actuating tube 
in the saine manner as described above for tube 
60 1%TE|. Tubes T3 .and 3T are thereby actuatsd 
by a puise through rectifier 1%C3 and tubes T| 
and T are actuated by a puise through rectifier 
RC4, in the manner described above for tubes 
Tf-12, |T, TH|, and T. Two conductors having 
65 the designations (0) and (2) and corresponding 
responsive elements in recorder RG are thereby 
energized fo register or record the combination 
which corresponds, fo the di,git "2," which is the 
hundreds digit of the directory number "124" 
70 of station S|. Magnet NI is a.lso operated in 
the saine man_ner as magnet 
The pu]se through rectifier 1%CB fo bus-bar 
RTU34 and over conductor 8 operates relay 
1%1%34 in the manner described above for relay 
75 1%| 2. Positive potential is thereby applied to tube 
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IT. and, oer conductor 6.3, to tube, lU4, 
tua.ti said tubes, a:nd in tn, tubes H, 
H, îT, U4, T U fand 8Tare actuatd, Com- 
binations  of conductors, and responsive elcmen 
in e recorders RG and RG ar thereby en- 
ergized to record the OEgi "3" and "," wlch 
re the ns and units digits, respectively of the 
dirsctry number "123" of station S. ItAs not 
thought necessary fo describe these latter op- 
erations in detail as they aze exactly simflar to 
t.he operations already described and are realy 
followed from the descriptions aleady given. 
may be noted, however, that e rectffiers C], 
C2, etc. prevent the tuation of tubes other 
than those named above. The. positive pulse 
threugh rther C, for example, which ac- 
tuates tabe T. is unable fo pass through, the high 
resistance of rectifier RC to cause actuaon of 
tube T. If will be observed also that these rec- 
tîfiers are nor;a.l!y .uppiied with pontial, or 
example, negative potential through resistor 
fo rectifiers RC .nd PC, which naintains their 
zesistance chaïa:teristics. 
In identHying station SI and recording 
directory number, as described above, relay 
ned be operated only Ion,g enough fo trsmit 
one pulse frçm the pu!se generator PG. Iow- 
ever, it can do no harm to opera said re]ay for 
a period long enough to transmit more than one 
pulse. The add[ional p'ses, while no noïmally 
required, may serve fo ensure the operation of 
'elays   ad }:',R.3 should they fail fo operate 
on the first pule. aid relays remaLu operated 
only îor short periods since they are operated by 
short pulses, bief. they need remain operated only 
long enough tç actua;e tubes rTH, TH2, etc. 
It wïll also be observed that tube TH2 (for 
example) is ot actuated directly by the pulse 
from tube RTH and tube T is not actuated 
d}xectly by the puie from tube TI2 OEhe capac- 
itor. CI prevents auy steady poential îrom tube 
TH from reachinç the startg elemen of 
tube TH2 and the cs, pacir C2 preven any 
.teady potent.al from tube TH2 from reaching 
the starting element of tube T. Tube 
for example, s actuated by the fise of potentl 
t i starting elemet and said potential res 
ciently fo .:ce said tube ozùy if the poential 
ab the cathode of tube TH rises rapiy com- 
pared fo the time-constaut of he circuit of 
capacitor C. By uitabie choic of the e]emen 
of this circuit, said rime-constant may be ruade 
sufficientiy smal! so that tube TH2 is hot actuated 
by a compara.tive]y slow fise of potential through 
recthfier RCI, for emple, a rise of sine-wave 
characteristic. %'et if is a characteristic of gas- 
discharge tubs, such as tube TH], that, when 
fired, the potentiai, oï the cathode rises rapidly 
and this fise is suciently rapid fo induce .a cor- 
responding fise ai the starting element of tube 
 which is sucient, to tire the latter tube. 
But tube 2 is actuaed  respçnse  the op- 
eration of reiay R J2. Sai, d relay, therefore, need 
only be operated long enough to tire tube ], 
which rime is, at the maxhmum, one cycle of the 
alternatng-crrent îrom the source AC. elay 
R2 is, however, operated by the pu!se supplied 
by pulse generator PG over conductor 5 app]ied 
o the calling line  identïfy said le. In the 
:resent invention, therfore, as in the disclosure 
of my copending application mentioned above, 
the pulse applied to a line  identy if may be 
very short. As has been pointed out above, how- 
ever, the tubes T, 2T, etc. which control the 
rë¢0rng devices remain actuat tfl released 

tQ: ensure the satisfac.tory, operatlon o . sald de 
It: will be apparent now,. without urther- de. 
tail_ed description, that, when a call is mad by 
5 station $4, the line of said station extnded by 
line. finder LF3, and relay I2 operated t identify 
said station, a pulse is transmitted from pulse 
generator PG through contacts of said relay, 
sleeve contacts e4 of line lïnder LF3, rectifiers 
] 0 RCE and ICI, and the cross-connecti0ns from 
said rectifiers fo bus-bars ITHI-2 and ITU34, 
thereby actuating the equipment, in. the manner 
described bove, fo record the di:ectory number 
"1234." 
15 When.. a call_ i ruade by station $2; the. lne of 
said station, is extended by line findr LF,. and 
relay 3 operated to id_entify said station, a pulse 
from pulse generator.PG is transmitted through 
contacts of said relay, sleeve contacts  of. line 
2o finder LF2, the cross-connection between termi- 
nals S and l, and-conductor 6- through r_ecti- 
fiers R, CC and RCD fo bus-bars RTH0{} and 
R, TU}}- of the ring-party identifier. This pulse 
is also t:ansmitted through the cross-connection 
25 between terminals  and  and through recti- 
fiers. ICG and PCH to bus-bars TTH99 and 
TTUgS of the tip-party identifier. The pulse is 
transmitted also t'ough contacts of relay 
back contacts of relay PT and conductor  to 
:0 the anodes of tubes of. the ring-party identifier. 
lelay PT is the well-laown party-test relay, such 
as is shown, for example, and designated |2 in 
the pat.ent to W. H. Scheer, No. 2,332,015, issued 
October !9, 193. When a tip-party station catls, 
:ç5 'he line is grounded, at said sttie and.relay PT 
operates to said ground while, on a call from a 
ring-pazty station, there is no ground-on..the line 
and relay PT does hot operate. Since.station $2 
is a ring,party station, relay PT is hot  operated 
.10 in the.present case. The pulseon bus-bars lTH} 
and ITU}{} of the ring-party identifier, in con- 
junc.tion with the pulse on conductor $, actu- 
ates the ring-party identh2er, in the manner al- 
ready described, to record the number "000O," 
45 which is the directory number of station. $2. No 
pulse fo the tip-party identifier corresponding fo 
the pulse on conductor $ is furnished and the 
pulse on bus-bars TTH9and TTU9 of the-tip- 
party identifieris, therefore, ineffective. 
5o When, however, a call is ruade by station 
the line is extended by. lhe finder L2, and relay 
I3 is operated to identify said station, a pulse 
from pulse generator PG is transmitted through 
contacts of relay R,$ and sleeve, contacts  of 
55 line finder LI to the four bus-bars named above. 
Station S being a tip-pa:rty station, relay PT is 
now operated. Me.ans are famfliar- in the art 
whereby stations on two-party lines may be auto- 
matically identifid in respect to whether the 
6O station (as tip station S, for example) or the 
ring station (as ring station $2, for exampte) is 
callin. Patent No. 1,823,688, issued to H. Hov- 
land on September 15, 1931, illustrates an ar- 
rangement for "identifying" a particular calling 
65 station on  two-party line; relay  I therein, cor- 
responding to relay PT in the present disclosure, 
operating when the tip station is calling and re- 
maining normal when the ring station is calling. 
The pulse from pulse generator PG is, therefore, 
7O lso transmitted through contacts of relay 
front contacts of relay PT, and conductor 6 to 
the tip-party identifier (conductor 6 in the tip- 
party identifier corresponding to conductor  of 
the ring party identifier). No pulse is transmit- 
ï5 ted fo conductor $. The pulse, on bus-bars 
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]3-H95 and. rU99 in. eonjunction with the pulse 
on conducter 68; is, .therefore, effective .to actu- 
are the tip-party identifier, in the manner already 
described, te record thë number "9999," which is 
the directory ntunber of station $3, while the 
pulse on bus-bars RTH00 and.lTU{}0 of the ring- 
party idenifier4s ineffictie. 
 BecaUseof the high reverse_resistanse of recti- 
fiêrs,actnnUlated ' high potentials.drain but slow- 
-ïy ghrough them. Sflch lotentials on the bus,bars 
may. drair through-the, windings of the reläy 
R . . . R98 and. the ,wi.rling of relay Pto.bat- 
tory BBI. Resistors such as, resistor 81%, are.pro- 
vided-to permit abnormal charges on the Capaciters, 
such as capàcitor C [, tobe dissipàted. The battery 
connected to.thesexesisters should bave the same 
potential as. the battery connected te the cath- 
ode, resistors,.such,as esistor 31, on the opposite 
side oï the rectifiers. 
A grounded bus-bar, will, however, tender 
effective alt pules transmitted toit. In the pres- 
ent embodiment of my invention, if any bus-bar, 
for example, bus-bar RTUS, becomes groUnded, 
polarized, relay P operates over a clrcuit extend- 
ing from battery B! throtigh the winding of said 
relay, the winding ofTelay RR, and conducter 
62. to the ground on bus-bar RTU. The con- 
tacts of relay P aCtuate any suitable form of 
alarm circuit. 
I bave .fllustçaect my invention in connection 
with a telephone syst, em in which directory num- 
bers of .four digits are recorded as identïfications 
of calling stations. My invention is, however, hot 
limited to. sFstems of this character. It may be 
applied, in conunction with the teachings of 
my above-mentioned copending application or 
independently, thereof, to other systems and for 
registering recording, or indicating directory 
numbers of more or less than f0tm digits or iden- 
tifications other than. directorynumbers. If reg- 
istering only of the identification is required, reg- 
istering means may b,e substituted .for the record- 
ets RG! . . . RG. Otle!; applications, without 
departin rom the spirit, of the invention, wlll 
be apparent te those skilled inthe art. 
What is, clCmed is: 
i,  combinati_on, a line having an identifying 
designation, a terminal-individUal-to said line, 
rectifying devices cohnected t0 sid.terminal, au- 
tomatio.meàns  for alplyin an impulse to said 
rectifier devices 0er. s'aid, terminal, means for 
producin-.othe impulses, means responsiVe to 
said impuise hrough said reCtiying .deviCes, for 
rendëring effect}ve said last«menti0ned means, 
and means jointly responsive to an impulse from 
said aUtomtic means-and to.said Otheç impulses 
for identifying said designation. 
2. In  combination» a line,having an identifying 
designation,, a terminal individual to said line, 
rectifying devices, cOnnected to said terminal, 
automatic means for àpplying anlmpulse to said 
rectifying dèvices over said erminal, means for 
 producin-othe.imp.ulses Of . variable _magnitude, 
means,reslnsi, v.e»O .sd impulSe through said 
rectifyin deviCç,,means responsive, to the op- 
eration of-said«lastmentioned means,.f0 render- 
ing said. variable. magniude, impulse, p¢oducing 
means, effeo:tîe» and, means, jointly responsi, ve  to 
said. impnlse.and to thechange in magnitude of 
an,. impulse fom sad va;able-imp,ulse produc- 
ing:means for identifying, said designatiorL 
3.. In cmb.inatien, a,line haying an identifying 
deignation:,,  .tcrml.nal:for- std line, means for 
appl:inan, irnl,utse to said ermnàt, firs. edti- 
ying dev-is» mn-SlOnslv te. said-impulse  

tlirough, said flrSt rectifying:d, evlCeS;. 
sponsive to said lastmërioned..meansfr»pzb=i  
ducing other pses, second. eting devioes, 
and mea respoive te: said othér, fmpulss 
5 through said second rtifying dCiC foIdbn- 
tffying said deSignation. 
4. In an idènïifyin: sFstem a line,an 
identifying designCiÙn 
mea for applyS: an impé:td, sd ,témil, 
lo first rectifying devic.es» meaS)rësponSïV-:t5 
impulse through said flrst .gêctipi.déVi.Zr 
producing other 
vices through  Wh sid 
tramitd; and means respoive 
5 in magnitude of. said tramittèd im.es . fr 
identifying said signatioR . '  " :  " 
5. In an identifying system,. 
identifyg desighation c0mpeséd,:of-:1,, a 
erminal inoEvidui.   said lihe,, reeti-f::d, 
D vicesconnected to said lihë:àl}odc$ive 
paths indicative of. h of. id. gi.ts» aR- 
matic mea for applying n ;impe toSid 
rectifying devic ovè said teçmi» me-fer 
direcçing said impulse to each of.-said. çondac- 
:» tire pat, mea fot pzoducing: ohm'-Impulses, 
means coected fo êach of- sdid. codUdbi.Ve 
paths responsive fo: sRid fmps@: 
recifying devibes,, a:meR jOintl.YeSbSie 
 said impulse ànd to n..ip fom.skid 
; means ïoz producing ether: içSè, eei#e 
over said last*zentioned, menS 
said digits. 
6. in  system, for identifying, cailing 
a line having. . plality- of: stati6.theeöh, 
5 each of said Sttio -having an dividl"ter- 
minal and an identifying: designati., 
responsive to a Càlling-éne of said stati0Ag: for 
applying an impe, to hê terminul 0f sid: elt- 
ing station, rectifyg, devices,, means fesDêive 
'_o to said impe thr0ùh- Satd: ectifyi, deYl¢es, 
and meäns respOivè 
mea for identlfying tè. dèigfih 
callg Station.  
7. In a Systêm f-identif,, aliig .saio, 
4 a line having a plurality«6 
each of said staio 
minàl and an idetifyg. 
spoiveo any callig, one 
0 ing station, egtifyi$ 
to said Lmpulsë throg..Sid ifg evtcës 
or tramitting sàt ipse 
spoive go the. caRgï i.-agitdè,. - of:.std 
tmitêd tmè f0r idtifg e dësià- 
 tion ofSid call.i$.sttton.. 
8. In. a system fo identIyîng-. Calli. 
a line. aving  pllity of Stti0--eë, 
egch ofsald.stations- hàvig 
nal and àR idenifyig 
60 spoive to any Calng one o said SttiOfis:-f0r 
Rplying an ime-t6 the -temin 
ing statio moins 
ïmpses,. and, mêns ésOive»  aidç  dter 
clling -sttlo., .... - .... 
9. In a .system: ïo2 - ïdënif,-. 
a line haVing aplality, of: sttiO 
of said statio having an individual teril 
70 and an identifying designatin,:means rspensive 
te-any clling one oï said stations for plyi:g 
an pse to theteminatoI:said:caing, 
means compr!sing: ffyin:. decës esPonsie 
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- said other impulses for identifylng the designa- 
tion of said calling station. 
10. In a system for identiïying calling stations, 
a line having a plurality of stations thereon, each 
of said stations having an individual terminal 5 
and an identifying designation composed of 
.digits, conductive paths each indicative of a plu- 
rality of digits, means resPonsive to any calling 
one of said stations for applying an impulse fo 
the terminal of said calling station, means coin- I0 
prising rectifying devices responsive to said im- 
pulse to direct said 2mpulse fo conductive Paths 
indicative of the digits of the designation of said 
calling station, and means on each of said lat- 
ter conductive paths responsive fo said impulse l 
for recording the .digits of the designation of 
said calling station. 
11. In a system for identifying calling stations, 
a line having a plurality of stations thereon, each 
of said stations having an indivldual terminal 20 
. and an identifying designation composed of 
digits, conductive paths each indicative of a 
plurality of digits, means responsive fo any ca1Iing 
one of said stations for applying an impulse fo 
the terminal of said calling station, means coin- 25 
prising rectifying devices responsive fo said ira- 
-puise fo direct said impulse fo those of said con- 
ductive paths which are indicative of the digits 
of deslgnation of said calling station, means on 
each of said latter conductive paths responsive 30 
to said lmpulse fo produce other impulses, and 
means responsive fo a change in magnitude of 
said other impulses for recording the diglts of 
the designation of said calling station. 
12. In a signaling system, a first line having an 35 
identlfying designation, a second line, a terminal 
for said second line, rectifying devices, a first 
source of impulses and a second source of ira- 
pulses, means for applying an impulse from said 
first source fo said recti£ying devices over said 40 
terminal when said second line Is actuated, and 
means jointly responsive fo the impulse applied 
to said rectifying devices and fo an impulse from 
said second source for identifylng the deslgna- 
tion of said first line. :' 5 
13. In an identifying system, a line having an 
identifying designation composed of digits, a 
terminal individual fo said line, a first plurality 
of conductive paths indicative of digits, means 
for applying a first lmpulse to said terminal,. 5O 
means comprising rectifying devlces for direct- 
ing said first impulse from said terminal over 
those of said conductive paths which are in- 
" dicative of the digits designatlng said station, 
means responsive fo said flrst impulse for pro- 55 
ducing other impulses, means including a sec- 
ond plurality of conductive paths indicative of 
digits, said other impulses being selectively 
transmitted over said second plurality of con- 
ductive paths in accordance with the digits des- 
6O 
ignating said line, means for applying a second 
impulse fo all the paths in said second plurality 
. of conductive paths, and means in those conduc- 
rive paths of sald second plurality of conductive 
paths over which said other impulses were trans- 65 
mitted responsive Jointly fo said other impulses 
and fo said second impulse for recording each 
of the digits composing the designation of said 
line. 
14. In an identifylng sYstem, a line having a 70 
plurality of stations thereon, each of said sta- 
. tions having a terminal individual thereto and 
an ldentifying designation, means for applying 
impulses to said terminals, two identifiers each 
 responsive fo said Impulses over said terminals, 

means resPonsive to one of sàid sationS whêi 
. actuated for actuating one of said identiflers for 
response fo said impulses, thereby to identify the 
designation of said station, and means responsive 
fo another of said stations when actuated for ac- 
tuating another of said identifiers, thereby fo 
identify the designation of said other station. 
15. In an identifYing system, a line having a 
plurality of stations thereon, each of said stations 
having a terminal individual thereto and an 
identifying designation, means for applying ira- 
pulses fo said termianls, two. station identiflers, 
means responsive to one of said stations when 
actuated for directing said impulses over both of 
said terminals fo each of said identifiers, means 
responslve fo said actuated station for applying 
other impulses fo one of said Identiflers, means 
jointly responsive fo said directed impulses and 
said other impulses for actuating said one iden- 
tifier fo identify the designation of said actuated 
station, means responsive fo the actuation of 
said other station ïor directing said other ira- 
puises fo said other identifier, and means joint- 
ly responsive to said directed impulses and said 
other impulses for actuating said other identifier 
fo identify the designation of said other actuated 
station. 
16. In an identiïying system, a line having an 
identifying designation composed of digits, a 
terminal for said line, a first plurality of con- 
ductive paths, means for applying a first impulse 
fo certain of said paths over sald terminal, 
means in said certain conductive paths respon- 
sire fo said first impulse, a second plurality of 
conductive paths for each of said digits, means 
for applying a second Impulse through said re- 
sponsive means fo those conductive paths in 
said second plurality of conductive paths which 
are representative of the digits of said line, 
means for applying a third impulse fo each path 
- in said second plurality of conductive paths, and 
means responsive jointly fo said secoad impulse 
and to said third impulse on the paths to which 
said second impulse was applied for identlfying 
the digits of said station. 
17. In an identifying system, a line having an 
identifying designation composed of digits, a 
terminal individual fo said line, conductive paths 
indicative of digits, rectifying devices connected 
fo said terminal and to those of sald conductive 
paths which represent the digits of sald line, a 
first source of impulses, means for applying an 
Impulse from said sourci fo said latter paths 
over said terminal and said rectiïying devices, 
means connected fo said latter paths responsive 
fo said impulse, a second source of impulses, and 
means jointly .responsive fo the operation of 
said responsive means, fo an impulse from said 
second source of impulses, and fo an impulse 
from said first source of impulses for recording 
the digits designating said line. 
18. In an identifying system, a line having an 
identifying designation composed of digits, a 
. terminal individual fo said line, conductive paths 
representative of diglts, rectiïylng devices con- 
nected to said terminal and fo those of sald con- 
ductive paths which are representative of the 
digits of said line, a flrst source of impulses and 
a second source of impulses, means for applying 
an impulse from sald first source over said 
terminal and through said rectifying devices fo 
each of said latter conductive paths, means 
operative in response to said impulse over each 
 of said paths, and means jointly responsive to 
the operation of said last-mentioned means and 
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to an impulse from said second source for iden- 
tifying all of said digits. 

VILLIAIVI H. T. HOLDEN. 
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